The objective of this paper is to present the effect of current on shear strength, nugget size and to determine the optimal current for spot welding SCGA270D-45 sheet metal of 0.8 mm thickness. The experimental steps conducted in the research were preparation of specimens, spot-welding process with variation of current 10.5 kA, 11kA, 11.5kA, 12kA, and 12.5 kA; specimen testing; analysis and conclusion. Shear strength test was conducted by using tension machine and nugget size test by using Chisel test. Based on the research, it was found that the current variation has affected the shear strength and nugget size with highest current 12.5 kA resulting shear strength 167.1 MPa and nugget size 7.3 mm; the lowest current of 10.5 kA with 121.2 MPa and 1.7 mm of shear strength and nugget size respectively. The optimal current for spot-welding SCGA270D-45 material with thickness 0.8 mm is 11 kA for components belong to Acategory as per requirement of Toyota Engineering Standard TSH5600G.2012. Spot Welding.
Introduction
Resistance spot welding is the common method widely used to join shet metals, particularly in automotive industry. Typically, there are about 2000-5000 spot weld in a modern vehicle [1] . There are three main parameters which control the quality of resistance spot welding namely: current, pressure and time [2] . In this paper, it will be presented the case of resistance spot welding which was found in automotive industry, that is the problem of joining the components of body and panel. The problem is regarding the quality of joining was not so good that the spot-welded components made of material sheet were broken. Therefore, improving the quality to meet standard as required by conducting experiment, is of great importance.
Fig. 1. The flow of research
The research was starting from specimen preparation, then conducting spot welding process by applying variation of current 10.5 kA, 11kA, 11.5 kA, 12kA and 12.5 kA. After the welding process, the specimens were then tested using tension-shear and Chisel tests. After the tests, conducting analysis and finally drawing conclusion.
Material preparation
Material used in this experiment, is SCGA270D-45 sheet, thickness 0.8 mm and dimension as standardized by Toyota Engineering Standard TSH5600G Spot Welding, is as shown in Figure 2 . 
Fig. 2. Specimen dimension

Experimental procedure
The material sheet SCGA270D-45 with 0,8 mm thickness was cutted by using shearing machine in accordance with table 1, namely for thickness 0.8 mm, width 30 mm and Length 100 mm. The quantity of specimen used for each test was 3(three) pcs per each current variation. The result of the experiment was taken as average of the three specimens.
The respective sheet was then welded by spot-welding machine. The sheet condition was, before and after being welded, shown in Figure 2 .
The result of spot welding process was then tested using Chisel-test, to determine the nugget size. The nugget dimension was subsequently measured and compared to standard of Toyota Engineering Standard TSH5600G Spot Welding with regard to quality as required by company. In addition to Chisel test, it was also conducted Tension-shear test to measure the strength of specimen as a result of spot welding. 
Result and Discussion
The chemical composition and mechanical properties of sheet is shown in Table 2 . Table 2 . The chemical composition and mechanical properties SCGA270D-45
The parameter used during spot welding process is shown in Table 3 . Table 3 . The parameter in spot welding 
Fig. 3.Tensile Load (average) vs Current
Based on the graph 1, it can be seen that the increase of current resulted the increase of nugget size. Heat transfer is a function of time and the development of the nugget size requires a minimum length of time, regardless of amperage [2] . As the current control the heat generated according to the equation Q = I 2 Rt, the heat has influenced on the nugget diameter.
In graph 2, it is shown the correlation between yield strength and current, that the increase of current has increased the yield strength. The highest current 12.5 kA has influenced on shear strength 167.1 MPa and nugget size 7.3 mm and the lowest one 10.5 kA has affected 121.2 MPa and 1.7 mm of shear strength and nugget size respectively. The result of this experiment is in line with previous one showing that increase of welding current magnitude has affected the increase of shear strength.
In graph 3, the increase of current has caused the increase of tensile load, which is the highest load 4.1 kN obtained as a result of 12.5 kA.
As can be seen in table 4, the minimum nugget size for sheet 0.8mm is 4.5 for A-category and in Table 5 , the minimum tensile load for the respective sheet is 3.23 kN.
Referring to required standard of company as mentioned in [3] , shown in table 4&5 and referred to graph 1 & 3 as a result of the experiment, it can be seen that the optimum current for spot welding process for this material sheet 0.8mm, is 11kA. The macro appearance of the specimens applied to 11 kA is shown on Figure 3 , which qualitatively remains acceptable under standard as required by company. 
Conclusion
Based on the result and discussion, the following conclusion can be drawn: a. The variation of current has affected the shear strength and nugget size. The highest shear strength 167.1 MPa and nugget size 7.3 mm was found as a result of current
